IL-4-induced cell proliferation and production of extracellular matrix proteins in human conjunctival fibroblasts.
Giant papillae, characteristic lesions of vernal keratoconjunctivitis, are formed as a result of the proliferation of conjunctival fibroblasts, the deposition of extracellular matrix, and the infiltration of inflammatory cells. The concentration of interleukin (IL)-4 is also increased in the tear fluid of individuals with ocular allergic diseases. The possible role of IL-4 in the development of giant papillae was investigated by examining the effects of this cytokine on cultured human conjunctival fibroblasts. Reverse transcription and polymerase chain reaction analysis revealed the presence of transcripts encoding the IL-4 receptor alpha chain in these cells, and flow cytometry demonstrated the expression of this protein on the cell surface. IL-4 induced the proliferation of conjunctival fibroblasts in a concentration-dependent manner, and this effect was inhibited by neutralizing antibodies to the IL-4 receptor. Enzyme immunoassays revealed that IL-4 also increased in a concentration-dependent manner the amounts of procollagen type I C-peptide and fibronectin released into the culture supernatant by conjunctival fibroblasts. A whole-cell enzyme-linked immunosorbent assay showed that IL-4 increased the deposition of collagen type III by conjunctival fibroblasts. Furthermore, reverse transcription combined with real-time polymerase chain reaction analysis revealed that IL-4 increased the abundance of collagen type III mRNA in these cells. These results demonstrate that human conjunctival fibroblasts express receptors for IL-4, and that IL-4 stimulates both the proliferation of and the production of extracellular matrix proteins by these cells. These effects of IL-4 might contribute to the formation of giant papillae in individuals with vernal keratoconjunctivitis.